Objectives: The purpose of this study was to determine the prevalence of dental caries and its correlation with the oral hygiene status of 6 to 9-year-old school girls studying indifferent types of schools. Materials and methods: A total of (n = 382) subjects were grouped into 4 clusters according to their school type (group 1-Government School (n = 117), group 2-Holy Quran Memorization Schools (n = 62), group 3-Private School (n = 89) and group 4-Boosting Health (n = 114). A single trained, and calibrated examiner recorded dental caries decayed missing filled teeth (DMFT index) by applying WHO diagnosis criteria. Plaque index and gingival index of the study participants were recorded and compared between the groups. All the data were analyzed by using statistical package for social sciences (SPSS) version 21. Descriptive statistics, one-way analysis of variance (ANOVA) and Pearson's correlation tests were applied. Results: Government school students showed higher mean DMFT score (7.21), PI score (1.81) and gingival index score (1.97) followed by other schools. When mean DMFT scores were compared between the four types of schools no significant difference was found (p = 0.39). On the contrary, the study showed significant differences in the mean GI score ( p = 0.04) and PI score ( p = 0.049) between the four types of schools. DMFT score was found to be significantly correlated with the PI score (r = 0.225, p = 0.000) and GI scores (r = 0.192, p = 0.000). But DMFT did not show any significant correlation with the type of school. Conclusion: This study indicated a high prevalence and severity of dental caries among 6 to 9-year school going female children from Al-Kharj city. Further; it revealed caries experience of the female students is significantly correlated with the plaque deposition on the teeth rather than the type of school. Hence there is a need to implement and evaluate oral health education and promotion programs targeted towards these students.
D
ental caries is a derogatory condition of the teeth which has grown to epic proportions in recent times and is now recognized by the WHO as a global pandemic. 1 It is a multifactorial, infectious and irreversible condition of the teeth that are caused by demineralization of the inorganic components of the tooth and eventual destruction of the organic components. 2 Worldwide, it is one of the most prevalent diseases affecting 60-90% of schoolaged children and a vast majority of adults. 3 According to a WHO, higher DMFT values (an indicator of dental caries experience) are observed in most industrialized nations and some countries of Latin America while the developing countries of Asia and Africa display lower levels of dental caries experience. 4 A study conducted on 6-year old's in Western Australia revealed that caries experience among that group of children increased from 27% in 1963 to 85% in 2005. 5 A retrospective analysis done on 5, 12 and 15-year-old children in India revealed that more than 40% children in India have shown dental caries in India in the past 15 years, both in the primary and permanent dentition. 6 A cross-sectional study conducted on school children of 9 different towns in the city of Karachi in Pakistan 7 revealed that the overall prevalence of dental caries among the studied sample was 69.9% with a mean DMFT score of 2.98 ± 3.47. A meta-analysis 8 done to determine the prevalence of dental caries in the primary and permanent teeth of a 2 to 20-year-old population in Arab League countries revealed that mean DMFT was 4.341 in primary teeth and 2.469 in permanent teeth. All these reports from various regions of the developing and developed world indicate A cross-sectional study 10 conducted in the city of Jeddah on children aged 9, 10, 11 and 12 years to observe the prevalence of caries in the first permanent molars. The results of this study highlighted that 67% of 9-year-olds had carious first molars and incidence increased to 70.5%, 82%, and 83.5% in 10, 11 and 12-year-olds respectively. Another study 11 conducted on pre-school children aged 3-5 years in the city of Riyadh in 2016 concluded that the caries prevalence among the study sample was 69% with a mean DMFS score of 6.9 and a mean DMFT of 3.4. Researchers in the University Of Dammam College Of Dentistry conducted a meta-analysis 12 on the prevalence of dental caries on the Saudi population and concluded that the mean DMFT was 5.38 in the primary and 3.34 in the permanent dentition. All these studies reveal that the caries prevalence in the Kingdom of Saudi Arabia is high. It is only natural that investigators must look into the causes of this high rate of caries prevalence within the Kingdom to develop dental public health strategies to combat this disease.
Dental caries is strongly linked to oral hygiene. A study was conducted in Mexico 2 on low socio-economic pre-school children to determine their caries experience, and its association with oral hygiene revealed that 98.2% of children who had dental caries also had poor oral hygiene. Whereas only 1.8 % of children with adequate oral hygiene showed signs of dental caries and those who had good oral hygiene comprised of only 0.17% with dental caries. Another study conducted in Oregon, United States 13 on the oral hygiene behaviors and caries experience in northwest precedent patients concluded that the frequency of tooth-brushing using a fluoridated toothpaste and the presence of readily-visible heavy plaque were the factors most strongly associated with mean caries rate. In a Brazilian study, 14 caries experience was found to be more significantly common in children who had dental calculus or bleeding gums implying an association between plaque and gingival status and dental caries.
Al-Kharj, also known locally as Al-Saih, is a city in Al-Kharj Governorate in central Saudi Arabia. Al-Kharj is 77 km south to the capital city Riyadh. Children of Al-Kharj receive their education through different types of schools such as government schools, Holy Quran memorization schools, private schools, and healthboosting schools. These schools follow the different educational curriculum to teach students.
Previous studies from Kingdom of Saudi Arabia mainly reported the prevalence and severity of dental caries among private and government school children in different cities. However, these studies did not evaluate the relationship between school type and caries experience, and oral hygiene of the students. Hence the present study was conducted with the objectives to determine the prevalence of dental caries among school-going female children in Al-Kharj City, Saudi Arabia. Secondly to find out the correlation between caries experience, plaque accumulation and gingival conditions of female students across four types of schools.
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Ethical Approval
The study proposal was submitted to the research center of King Khalid Hospital, Al-Kharj and ethical approval were obtained (KKH/ IRB/2016/05). Prior permission was taken from the school authorities to visit the schools for conducting the study. Parents of the children were informed about the clinical oral examination of their child and consent was obtained. Additionally, oral informed consent to examine the mouth was obtained from the child.
Study Design
This was a descriptive, cross-sectional, analytical study conducted among 382 female school going students aged between 6-9 years in Al-Kharj city, Saudi Arabia. Study subjects were randomly selected from the attendance registers of 4 different types of schools (group 1-government school (n = 117), group 2-Holy Quran Memorization Schools (n = 62), group 3-private school (n = 89) and group 4-Boosting health (n = 114) according to the inclusion and exclusion criteria. Inclusion criteria involved all girls between the ages of 6-9 years who attended these schools. All girls below the age of 6 or above the age of 9 years were excluded from the study. Any child with systemic health problems was excluded.
Sample Size Calculation
A sample size of 384 was calculated based on the assumption of the effect size of 0.20, the alpha error probability of 0.05%, power of the study 0.92 and the number of groups 4 for ANOVA test. The sample size calculation was performed by using the G-power 3.1 sample size calculator. However, two students withdrew from the final study thus a total sample size of 382.
Oral Examination
Oral examination of the study participants was carried out in their respective schools. The girls were examined to record DMFT scores to assess caries experience in permanent teeth, plaque index (Silness and Loe) and gingival Index (Loe and Silness) were also noted. Recording of the indices was carried out by a single trained and calibrated examiner. Oral examination was performed by using WHO probe and mouth mirror under the natural light while student sitting in a regular chair. For every student type of school, age, DMFT score, plaque index score and gingival index scores were recorded and analyzed.
Statistical Analysis
All the data were analyzed by using SPSS version 21. Descriptive statistics of frequency distribution study participants in four types of schools was calculated. Mean scores ofDMFT index, plaque index, and gingival index were calculated and compared across the different groups by applying one-way ANOVA test. Pearson's correlation test was performed to assess the correlation between DMFT score other variables (type of school, GI and PI). For all the statistical purposes a p value of (p <0.05) is considered significant.
results
Out of a total 382 subjects, the largest sample size was observed from the government school (n = 117) whereas boosting health school children formed the second largest sample (n = 114) followed by (n = 89) and (n = 62) children were sampled from Private and Noble Quran Memorization Schools, respectively. The distribution of the sample across the four different school types is shown in (Table 1) .
The prevalence of dental caries (94%), plaque deposition (96.6%) and gingival inflammation (96.6%) were found to be very high amongst the female students studying in government schools compared to any other type of schools as shown in (Graph 1).
Descriptive statistics were used to calculate the means of the plaque index score, gingival index score and the DMFT status of the sample from each school. It was found that the sample from the Government School showed the highest mean values for all three parameters (PI = 1.81, GI = 1.97 and DMFT = 7.21). Children from the Noble Quran Memorization School exhibited (PI = 1.44 GI = 1.32 and DMFT = 7) which is the second highest among the study sample. Similarly, the Boosting Health School (PI = 1.77, GI = 1.55, and DMFT = 6.68) and Private schools (PI = 1.72, GI=171, and DMFT = 6.26) exhibited different scores as shown in (Graph 2). Comparison of PI scores between different group of schools showed a statistically significant difference (F = 2.64, p = 0.049) by one-way ANOVA. On further analysis with Tukey's multiple comparison test showed significant mean differences in plaque index scores between government schools and Holy Quran Memorization Schools.
Similarly, when GI scores were compared between different group of schools a statistically significant difference was observed (F = 9.49, p = 0.000). Multiple comparison tests showed significant mean differences in GI scores between government schools and Holy Quran Memorization Schools as well as between government schools and boosting health schools. However, the mean DMFT score did not differ significantly across different types of schools (F = 0.99, p = 0.397) considered in the study as shown in (Table 2) .
Plaque accumulation on the teeth was found to be a critical element as it showed a significant positive correlation with the gingival index score (r = 0.701, p = 0.000) and caries experience among (r = 0.225, p = 0.000) the studied subjects. On the contrary, no significant correlation was observed between plaque index scores and different types of female schools (r = 0.004, p = 0.942) considered in the study. Pearson's correlation test did not show any significant correlation between DMFT score and different types of schools (r = -0.065, p = 0.206). However, the DMFT score was found to be significantly correlated with the PI score (r = 0.225, p = 0.000) and GI scores (r = 0.192, p = 0.000) as shown in (Table 3) .
dIscussIon
The results of this present study suggest that the highest caries prevalence and worst oral hygiene is found in children attending government schools. While the lower prevalence of dental caries was found in children attending private schools and children attending Noble Quran Memorization schools.
A special feature of this study was to include Boosting Health School as a separate cluster to examine whether children of this school had better oral hygiene and lower DMFT scores as compared to other schools that did not implement basic preventive health programs. The overall results did not show any promising picture with high mean DMFT scores. Second highest mean GI scores were reported from this school as well as the third highest mean DMFT and mean PI scores. These revelations are unexpected from the Boosting Health School and indicate a shortcoming in preventive oral health programs which need to be further analyzed and addressed.
In the present study, plaque index is used to reflect the oral hygiene of the study participants. Statistical analysis revealed a significant positive correlation between caries experience and PI and GI scores in all four groups of schools. But, caries experience did not show any significant correlation with the type of school.
The findings of the present study are fairly consistent with other studies conducted within Saudi Arabia with respect to caries status within the population studied. This present study revealed a high caries prevalence among the studied sample. A study conducted in the neighboring metropolis of Riyadh 15 on 5 to 12-year-old children of National Guard employees revealed a high level of dental caries among the studied sample along with a high level of general oral diseases. A similar study conducted on 12-year-old boys in the city of Madinah 16 revealed a low caries prevalence (57.2%), but a high mean SiC index. These results are in line with the present study.
The strength of this study lies in the fact that this present study explores the relationship between oral hygiene, dental caries and the type of school. The choice of four different school categories enables the researchers to get an idea about which categories of schools contain sample with the poorest oral hygiene and highest caries status. This study has some identifiable limitations. All analyses in this study were cross-sectional and the findings related to variables that do not necessarily translate into causative factors. The study was limited to a small segment of the young Saudi female students and, its results cannot be considered to be conclusively representative of the entire children of Saudi Arabia. Another important limitation is that decayed, missing and filled teeth (DMFT) were recorded only in permanent teeth thereby ignoring the caries experience primary teeth.
conclusIon
This study indicated a high prevalence and severity of dental caries among 6 to 9-year school going female children from Al-Kharj city. Further, the caries experience of the female students is significantly correlated with the plaque deposition on the teeth rather than the type of school. Since boosting health schools in Saudi Arabia have already some preventive oral health program implemented efforts should be made to revise these programs. Also, to reduce caries incidence and to promote better oral hygiene preventive oral health programs should be initiated well before the school age. 
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